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Abstract of JP9257405 

PROBLEM TO BE SOLVED: To obtain a 
position detection apparatus which can quickly 
detect the position of a buried object. 
SOLUTION: In a position detection apparatus 
for a buried object, the position of the buried 
object which is covered with a covering object 
such as a wall material or the like is found in 
the basis of the output of a magnetic sensor 
which detects the magnetism of a permanent 
magnet installed at the buried object. A center 
indication part 2e which indicates that the 
permanent magnet is situated directly below 
and of a plurality of movement-direction 
indication parts 2a, 2b, 2c, 2d by which the 
direction of a dislocation from the permanent 
magnet is displayed as a direction in which a 
housing 10 is to be is installed on the surface 
of the housing 10 in which the magnetic 
sensor is built and whose rear is used as a 
face which is mated with the surface of the 
covering object. The plurality of movement- 
direction indication parts 2a, 2b, 2c, 2d are 
arranged radially around the center indication 
part 2e. The movement-direction indication 
parts display in which direction the permanent 
magnet is situated when the permanent 
magnet is not situated directly below and in 
which direction the position detection 
apparatus is to be moved so that the 
permanent magnet is situated directly below. 
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(57) Abstract 

Technical problem Location detection of a laying-under-the-ground object is performed 
promptly. 

Means for Solution It is location detection equipment of the laying-under-the-ground object for 
which it asks from the output of the magnetic sensor which detects the MAG of the permanent 
magnet which established the location of the laying-under-the-ground object covered by 
concealment objects, such as a wallplate, in the laying-under-the-ground object. While building 
in a magnetic sensor, main directions section 2e which indicates that a permanent magnet is in 
directly under, two or more migration direction directions section 2a which displays the location 
gap direction with a permanent magnet as a direction to which housing 10 is moved, 2b, and the 
display which consists of 2c and 2d are prepared in the front face of the housing 10 with which 
the tooth back is the field mated with the above-mentioned concealment object front face. It 
arranges to the radial centering on the above-mentioned main directions section 2e two or more 
migration direction directions section 2a, 2b, and 2c and 2d. If there is a permanent magnet in 



which direction and location detection equipment is operated in which direction when there is no 
permanent magnet in directly under, a permanent magnet will indicate whether to come to come 
to directly under in the migration direction directions section. 



Claim(s) 

Claim 1 It is location detection equipment of the laying-under-the-ground object for which it 
asks from the output of the magnetic sensor which detects the MAG of the permanent magnet 
which established the location of the laying-under-the-ground object covered by concealment 
objects, such as a wallplate, in the laying-under-the-ground object. The main directions section 
which displays that a permanent magnet is in directly under on the front face of housing with 
which the tooth back is the field mated with the above-mentioned concealment object front face 
while building in the above-mentioned magnetic sensor, It is location detection equipment of the 
laying-under-the-ground object which the display which consists of two or more migration 
direction directions sections which display the location gap direction with a permanent magnet as 
a direction to which housing is moved is prepared, and is characterized by allotting two or more 
migration direction directions sections to the radial centering on the above-mentioned main 
directions section. 

Claim 2 The migration direction directions section is location detection equipment of the laying- 
under-the-ground object according to claim 1 characterized by being four which shows the four 
directions of vertical and horizontal. 

Claim 3 The migration direction directions section is location detection equipment of the laying- 
under-the-ground object according to claim 2 characterized by being what directs slanting 
directional movement by one and 1 of right and left of the upper and lower sides. 
Claim 4 The migration direction directions section is location detection equipment of the laying- 
under-the-ground object according to claim 1 characterized by being four which shows the four 
directions of vertical and horizontal, and at least four which these do and shows the direction of 
slant. 

Claim 5 The migration direction directions section is location detection equipment of a laying- 
under-the-ground object given in one term of claims 1-4 characterized by being formed as an 
arrow-head mold luminescence display. 

Claim 6 The main directions section is location detection equipment of the laying-under-the- 
ground object according to claim 1 characterized by having the buzzer. 
Claim 7 A buzzer is location detection equipment of the laying-under-the-ground object 
according to claim 6 characterized by being that to which the sound is changed according to 
distance with a permanent magnet. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the location detection equipment of the laying- 
under-the-ground object located in a wall backside etc., especially the laying-under-the-ground 
object which detects a laying-under-the-ground object called the plug socket box and switching 
and balancing box which have been hidden with the wallplate at the time of the construction of a 
house in un-destroying from a wall front face. 
0002 

Description of the Prior Art After embedding laying-under-the-ground objects, such as a plug 
socket box and a switching and balancing box, beforehand in a wall, in order to stick the 
wallplate for interiors at the time of the construction of a house, a laying-under-the-ground object 



will once be hidden behind a wallplate. For this reason, although the location of the above- 
mentioned laying-under-the-ground object must be detected in use of a laying-under-the-ground 
object, a hole must be broken in a wallplate and a laying-under-the-ground object must be 
exposed, what used the MAG for location detection of this laying-under-the-ground object is 
offered. That is, the laying-under-the-ground object is beforehand equipped with the permanent 
magnet, and the location of a laying-under-the-ground object is detected by detecting the MAG 
of this permanent magnet from the front face of a wallplate. 
0003 

Problem(s) to be Solved by the Invention However, since it was what displays this in the 
location detection equipment of the conventional laying-under-the-ground object only when a 
laying-under-the-ground object (permanent magnet) came to directly under, when there was no 
laying-under-the-ground object in directly under, if it did not understand at all in which direction 
a laying-under-the-ground object would be, and it reached far and wide and location detection 
equipment was not operated, location detection of a laying-under-the-ground object was not able 
to be performed. 

0004 Succeeding in this invention in view of such a point, the place made into the purpose is to 
offer the location detection equipment of the laying-under-the-ground object which can perform 
promptly location detection of a laying-under-the-ground object. 
0005 

Means for Solving the Problem In the location detection equipment of the laying-under-the- 
ground object for which it asks from the output of the magnetic sensor which detects the MAG 
of the permanent magnet which established the location of a laying-under-the-ground object 
where the deer was carried out and this invention was covered by concealment objects, such as a 
wallplate, in the laying-under-the-ground object The main directions section which displays that 
a permanent magnet is in directly under on the front face of housing with which the tooth back is 
the field mated with the above-mentioned concealment object front face while building in the 
above-mentioned magnetic sensor, The display which consists of two or more migration 
direction directions sections which display the location gap direction with a permanent magnet as 
a direction to which housing is moved is prepared, and it has the description for two or more 
migration direction directions sections to be allotted to the radial centering on the above- 
mentioned main directions section. 

0006 When the permanent magnet of a laying-under-the-ground object is in directly under, it is 
displayed by the main directions section, and if there is a permanent magnet in which direction 
and location detection equipment is operated in which direction when there is no permanent 
magnet in directly under, the migration direction directions section will indicate whether a 
permanent magnet come to come to directly under, the migration direction directions section in 
here shows the four directions of vertical and horizontal — if there are four, the intelligible 
migration direction display can be performed. In this case, what is necessary is just to direct 
slanting directional movement by one and 1 of right and left of the upper and lower sides of the 
migration direction directions section. Not only four that shows the four directions of vertical 
and horizontal but at least four which these do and shows the direction of slant may be added. 
Moreover, as for the migration direction directions section, it is desirable to form as an arrow- 
head mold luminescence display. 

0007 The main directions section is good also as a thing equipped with the buzzer. This buzzer 
may change that sound according to distance with a permanent magnet. 

0008 

Embodiment of the Invention This laying-under-the-ground object location detection 
equipment is what detects the location of the laying-under-the-ground object 3 by detecting the 
MAG of the permanent magnet 4 with which the laying-under-the-ground object 3 was equipped 
beforehand from the front face of a wallplate 5 as shown in drawing 2 . While having the 
magnetic sensors la and lb of a Uichi Hidari pair, and the magnetic sensors 1c and Id of a 



vertical pair, by the display means and the thing of illustration, a total of five one luminescence 
display device 2a allotted to these four four directions and four central point, 2b, and 2c, 2d 
and 2e are prepared in the front face of detection equipment. In addition, distance to the magnetic 
sensors la and lb from the central point at which the line which ties the magnetic sensors la and 
lb of a right-and-left pair, and the line which ties the magnetic sensors lc and Id of a vertical 
pair cross is made equal, and distance from the above-mentioned central point to magnetic 
sensors lc and Id is also made equal. 

0009 Moreover, luminescence display device 2a, 2b, and 2c, 2d and 2e On the front face of the 
housing 10 which contains the four above-mentioned magnetic sensors la, lb, lc, and Id, power 
sources, and the below-mentioned passive circuit elements while the tooth back is a flat surface, 
as shown in drawing 1 Luminescence display device 2a, 2b, and 2c and 2d are arranged in the 
right-and-left upper and lower sides focusing on luminescence display device 2e, and 
luminescence display device 2e is allotted at the intersection of a line which connects the line 
which connects luminescence display device 2a and 2b, and the luminescence display devices 2c 
and 2d. Moreover, to luminescence display device 2e being a round thing, other luminescence 
display device 2a, 2b, and 2c and 2d are formed in the arrow-head mold (three square shapes), in 
order to make it intelligible that they are direction directions. 1 1 in drawing is an electric power 
switch. 

0010 Location detection of the permanent magnet 4 which is behind a wallplate 5 is performed 
as follows. That is, although the magnetic distribution MF of a permanent magnet 4 comes to be 
shown in drawing 3 , if the magnetism values Ma and Mb which a pair of magnetic sensors la 
and lb or magnetic sensors lc and Id detect are equal, it turns out that a permanent magnet 4 
exists a pair of magnetic sensors la and lb or behind a midpoint (lc and Id). Moreover, if the 
above-mentioned magnetism values Ma and Mb differ, a pair of magnetic sensors la and lb or a 
midpoint (lc and Id) can be located in right above of a permanent magnet 4 by moving 
detection equipment to the magnetic sensor side which detected the high magnetism value. 

0011 For this reason, if the magnetism values Ma and Mb which the above-mentioned central 
point is in right above of a permanent magnet 4 , and a pair of magnetic sensors la and lb 
detect are equal and the magnetism values Ma and Mb which a pair of magnetic sensors lc and 
Id moreover detect are equal Central luminescence display device 2e is made to turn on. 
Whether if four luminescence display device 2a and 2bs, 1 of 2c and 2d, or two are made to turn 
on according to the difference of the above-mentioned detection magnetism values Ma and Mb 
and detection equipment is operated in the which direction when there is no above-mentioned 
central point in right above of a permanent magnet 4 , the central point can be located in right 
above of a permanent magnet 4 It displays. When shifted up and down to the permanent 
magnet 4, one side of the luminescence display devices 2c and 2d When making one of 
luminescence display device 2a and the 2bs turn on when having shifted to right and left, and 
having shifted to the upper and lower sides and right and left The direction of slant, then a good 
thing are displayed for the migration direction by making coincidence turn one of one of 
luminescence display device 2a and the 2bs, and the luminescence display devices 2c and 2d on. 

0012 A block circuit diagram is shown in drawing 4 . each magnetic sensors la, lb, lc, and Id — 
respectively — the first rank - Amplifier 6a, 6b, 6c, and 6d connects ~ having — the first rank — 
each output which is Amplifier 6a, 6b, 6c, and 6d is connected to the automatic offset 
equalization circuits 7a, 7b, 7c, and 7d, respectively. And while being inputted into the control 
circuit 9 where the output of the automatic offset equalization circuits 7a and 7b about a pair of 
magnetic sensors la and lb consists of a microcomputer through differential-amplifier 8a, the 
automatic offset equalization circuits about a pair of magnetic sensors lc and Id / 7c and 7d 
output is inputted into the control circuit 9 through differential-amplifier 8b. The position 
representation of the permanent magnet 4 according to the difference of the above-mentioned 
detection magnetism values Ma and Mb The comparison output by differential-amplifier 8a of 
the output of a pair of magnetic sensors la and lb, It is what is being performed with the 



comparison output by differential-amplifier 8b of a a pair of magnetic sensors lc and Id output 
Judge that a permanent magnet 4 is directly under the central point if these comparison output 
has fallen within zero or a predetermined range, and luminescence display device 2e is made to 
turn on. If it is plus or minus, it will display by judging that it has shifted to the upper and lower 
sides or right and left, and making luminescence display device 2a, 2b, and 2c and 2d turn on the 
migration direction with said algorithm. 

0013 moreover, the control circuit 9 - the first rank - an Amplifier 6a 6b, 6c, and 6d output by 
being crowded direct picking It is judged that the distance to a permanent magnet 4 is far, and a 
location judging is impossible when the distance from the absolute value to a permanent magnet 
4 is distinguished, the output of the purport that an input value is equal respectively has come out 
from differential amplifier 8a and 8b and the above-mentioned absolute value is small. In this 
case, luminescence display device 2a, 2b, and 2c, 2d and 2e are not made to turn on. 

0014 The automatic offset equalization circuits 7a, 7b, 7c, and 7d It is for absorbing Amplifier 
6a, 6b, 6c, and 6d dispersion, and raising the location detection precision of a permanent magnet 
4. an each magnetic sensors la, lb, lc, and Id property difference and the first rank ~ Add bias 
to an Amplifiers 6a, 6b, 6c, and 6d output, and this electrical potential difference is read in a 
control circuit 9. the electrical potential difference outputted from the control circuit 9 when the 
electric power switch 1 1 of detection equipment was switched on — the each magnetic sensors 
la, lb, lc, and Id first rank - It performs regulating of offset automatically by adjusting the 
electrical potential difference for bias outputted from a control circuit 9 according to the 
comparison result of readings and a programmed voltage. Drawing 5 shows the example of this 
automatic offset equalization circuit 7a, and 70 in drawing is a D/A converter. 

0015 In addition, in the location which luminescence display device 2e turns on, the upper limb 
of that visible outline and the side edge of housing 10 shown in drawing 1 on either side 
correspond with the appearance of the laying-under-the-ground object (switching and balancing 
box) 4 of a wallplate 5 in back, it traces the appearance of housing 10, enters a line in a 
wallplate, opens a hole in a wallplate based on this line, and exposes the forward surface part of 
the laying-under-the-ground object 4. 

0016 When the location of a permanent magnet 4 has shifted in the direction of slant, in order to 
display this more intelligibly, at least one luminescence display device may be prepared in each 
** (luminescence display device 2a for said four migration direction directions, 2b, and 2c and 
2d), respectively. Moreover, main directions may use together not only luminescence display 
device 2e but a buzzer, the output value of said differential amplifier 8a and 8b — responding — 
getting it blocked - you may make it change the sound of a buzzer according to distance with a 
permanent magnet 4 

0017 By the way, since the location detection with a high precision becomes impossible in 
response to the effect of this on the occasion of arrangement of the components in housing 10 it 
magnetic material is in the magnetic sensors la lb, lc, and Id neighborhood (an error arises at 
the time of offset regulating automatically) Although arrangement of other components is 
avoided around each magnetic sensors la, lb, lc, and Id When luminescence display device 2e 
lights up and it constitutes as a permanent magnet 4 is directly under it, it will be located in 
luminescence display device 2a, 2b, and the neighborhood 2c and whose 2d are magnetic sensors 
la, lb, lc, and Id respectively in the thing of the configuration of illustration. In this case, it is 
good to use what uses copper for the light emitting diode used as a luminescence display device 
as a components terminal ingredient. 

0018 

Effect of the Invention Location detection of a laying-under-the-ground object can carry out 
promptly by it being indicated whether if it is displayed by the main directions section when the 
permanent magnet of a laying-under-the-ground object is in directly under in this invention, there 
is a permanent magnet in which direction when there is no permanent magnet in directly under, 
and location detection equipment operates in which direction, a permanent magnet will come to 



come to directly under by the migration direction directions section, and operating location 
detection equipment according to this display as mentioned above. 

0019 The migration direction directions section can perform the intelligible migration direction 
display by being referred to as four which shows the four directions of vertical and horizontal In 
this case, if slanting directional movement is directed by one and 1 of right and left of the upper 
and lower sides of the migration direction directions section, it will become the still more 
intelligible migration direction display. Even if it adds not only four that shows the four 
directions of vertical and horizontal but at least four which these do and shows the direction of 
slant, it can consider as an intelligible display. 

0020 Moreover, if the migration direction directions section is an arrow-head mold luminescence 
display, it will become intelligible for a user that they are the migration direction directions. If 
the main directions section is the thing equipped with the buzzer, it can be clearly directed by the 
user that a laying-under-the-ground object is in directly under. If this buzzer changes that sound 
according to distance with a permanent magnet, location detection of a laying-under-the-ground 
object can be performed further smoothly. 



Brief Description of the Drawings 

Drawing 1 An example of the gestalt of operation of this invention is shown, (a) is a front view 
and (b) is a side elevation. 

Drawing 2 It is the fracture perspective view showing an outline configuration same as the 
above. 

Drawing 3 The algorithm of location detection same as the above is shown, and (a), (b), and (c) 
are explanatory views of operation, respectively. 
Drawing 4 It is a block circuit diagram same as the above. 

Drawing 5 It is the circuit diagram showing the example of an automatic offset equalization 
circuit same as the above. 
Description of Notations 

2a, 2b, 2c, 2d Luminescence display device for direction directions 
2e The luminescence display device for main directions 
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